Mass spectrometry-based method for quantification of nimodipine and glutamate in cerebrospinal fluid. Pilot study with patients after aneurysmal subarachnoid haemorrhage.
Delayed cerebral ischaemia is an important cause of morbidity and mortality after aneurysmal subarachnoid haemorrhage (aSAH). Nimodipine is the only drug approved by the FDA for improving outcome after aSAH. Clinically, however, there are no specific values of this drug in cerebrospinal fluid (CSF) during aSAH treatment that could be associated to outcome improvement. Furthermore, the neurotransmitter glutamate acts as a secondary marker for brain injury. The aim was to establish a method to measure nimodipine and glutamate concentrations simultaneously in CSF of patients after aSAH. From June 2017 to June 2018, we prospectively collected clinical data of patients with aSAH admitted to our neurointensive care unit. All included patients received nimodipine orally (60 mg every 4 hours). Patients, who developed clinical vasospasm during their in-hospital stay, underwent intra-arterial application of nimodipine (IAN), followed by angiographic control. A method using high-performance liquid chromatography coupled with mass spectrometric analysis (LC-MS/MS) was established for quantification of both analytes in CSF. In 15 (60%) of 25 patients, nimodipine and glutamate concentrations were measured. After IAN for treatment of vasospasms, CSF nimodipine concentrations were slightly higher than in patients who received nimodipine only orally (0.60 ± 0.27 ng/mL vs 0.48 ± 0.18 ng/mL). Patients developing vasospasm exhibited higher glutamate concentrations than patients without vasospasm (188.84 ng/mL vs136.07 ng/mL). The developed method allowed the simultaneous quantification of nimodipine and glutamate in CSF. Furthermore, we demonstrated that IAN resulted in higher concentrations in CSF, when compared to oral application only.